Expression of type III sodium-dependent phosphate transporters/retroviral receptors mRNAs during osteoblast differentiation.
Inorganic phosphate (Pi) is essential for the formation of bone. Pi transport in osteoblastic cells is mainly handled by sodium-dependent Pi (NaPi) transporters, different from the renal type I and II transporters; their molecular identities are, however, still subject to investigation. Recently, two type III NaPi transporters, Pit1 and Pit2, were identified, both of which exhibit some of the biochemical and regulatory characteristics of osteoblastic cell-associated NaPi transporters. Here, we have investigated the Pit1 and Pit2 steady-state mRNA levels during the osteoblast differentiation in cultures of the nontransformed MC3T3-E1 cell line. While Pit2 mRNAs were invariably expressed at low levels, Pit1 mRNA levels were found to increase during osteoblast differentiation concomitantly with osteocalcin mRNA. Moreover, the increase in Pit1 mRNA levels also correlated with the time in culture at which mineralization could be observed. The increase in Pit1 mRNA levels over time in culture was only observed in cultures grown under conditions allowing for osteoblast differentiation. This is the first time that osteoblast differentiation-dependent regulation of expression of a NaPi transporter has been demonstrated. Moreover, we show here for the first time the presence of Pit1 and Pit2 mRNAs in undifferentiated and differentiated nontransformed osteoblastic cells. Our data suggest that both Pit1 and Pit2 NaPi transporters are involved in Pi transport in preosteoblastic and osteoblastic cells, and they represent the first evidence consistent with a potential role for Pit1, but not for Pit2, in differentiation-dependent Pi transport. The observed upregulation of Pit1 mRNA levels during osteoblast differentiation suggests that Pit1 might be used as a marker for osteoblast maturation.